Background
Introduction
The Amazon is recognized as one of the world's region with the greatest biological diversity, with estimates of up to 16,000 tree species (Steege 2013) . The entire region consists of a mosaic of different climates, topographical reliefs, hydrological cycles and soils, which drives the formation of a wide range of vegetation types associated with landscapes, which are home to many different species; many still unknown (Hopkins 2007) .
Within this large and complex Amazonian landscape, woody resources are widely used by both indigenous people and riverine communities, especially as timber (Miller et al. 1989 , Milliken et al. 1992 , Demarchi 2014 . Human communities living in forest environments have greater biological diversity and availability of woody-based resources when compared with those inhabiting living in areas with open vegetation, such as the extensive areas of savanna in northern Amazon. This distinction is based on the fact that continuous forest areas are richer in tree species, and have greater biological diversity than those found in forest fragments within savanna ecosystems.
The savanna region of the state of Roraima is the largest savanna area of the Brazilian Amazon, occurring in the northern state of Roraima Araújo et al. 2017) . The savanna area of Roraima is locally referred as lavrado, "campos do rio Branco" or "campos de Roraima", and covers an area of over 40,000 km within the large Rio Branco-Rupununi landscape complex, which extends into the Republic of Guyana and Venezuela Fearnside 2005, Barbosa and Campos 2011) . Several indigenous lands are found within this large area of savanna. Among them, Raposa/Serra do Sol and São Marcos Indigenous Lands are prominent due to their large size. The São Marcos Indigenous Land (TISM) comprises 654,110 ha and has 42 indigenous communities (Makuxi, Taurepang and Wapixana ethnicities). Most indigenous practices make use of the available woody plant resources in different habitats of the savanna matrix where these communities live. Since the savanna of the state of Roraima is formed by two large vegetation groups -forest and non-forest (Eden 1970 , Santos et al. 2013 ), the tree species composition and the number of stems available to indigenous communities varies depending on the habitat. Recognizing and valuing these natural resources used by indigenous people in the Amazonian savannas improve the capacity to plan and understand the most appropriate forms of management of woody plant diversity in these areas, which are so poorly studied.
The aim of this study is to make available data of woody plants (trees and shrubs) from forest and non-forest formations used by indigenous communities of the Savanna Area of Roraima, Northern Brazilian Amazon, in order to increase the knowledge on species composition and structure of such environments. The Shannon diversity index and Pielou eveness were calculated and the results compared to other studies in Amazonian savanna areas.
Project description
Title: Use and conservation of plant resources in indigenous communities in the north of the state of Roraima, Northern Amazon.
Study area description:
The study area is located in the Darora Community, a Makuxi ethnicity group living within the São Marcos Indigenous Land (3°10'42"N and 60°23'34"W; lat/long -DATUM WGS84), which is at approximately 90 km from the state capital, Boa Vista, northbound on the BR -174 and RR-319 highways, by the Uraricoera river ferry crossing. Based on data from the Boa Vista weather station, the climate in Darora can be defined as tropical (Aw) according Köppen classification (Alvares et al. 2014) , with average annual temperature of 27.8 °C, and average annual rainfall of ~1,650 mm, with the driest period concentrated between December and March (± 9% annual precipitation), and the wettest period concentrated between May and August (± 70% annual precipitation) (Barbosa 1997 ). The study included four habitats occurring in the lavrado area, which are used by indigenous people from the Darora community: typical savanna (non-forest formation) and three forest environments (riparian forest, forest island and buritizal = Mauritia palm formation).
Sampling methods
Sampling description: Eight plots were installed (each 0.25 ha) at different distances from the Community: four in typical savanna area (non-forest), and another four in several forested habitats (two in riparian vegetation of the Tacutu river, one in a buritizal along the Maracajá igarapé (stream), and one in an isolated natural forest island) (Fig. 1) . Each plot was divided into 10 25m x 10m sub-plots. In the non-forest plots, all trees with diameter greater than or equal to 2 cm, at 2 cm from the soil (DSH ≥ 2 cm) were measured as suggested by Miranda and Absy (2000) and . In the forest plots, all individuals with DBH (diameter at the breast high -1.3 m) ≥ 10 cm were measured. Additionally, the maximum height of each individual was visually estimated (Suppl. material 1). The Shannon diversity index (H') and Pielou eveness (J') were calculated (Kent and Coker 1995) and the results compared to other studies in Amazonian savanna areas.
Samples of the species were collected, and taxonomic identification was made by expert botanical, parabotanists and local floras (Ribeiro et al. 1999 , Melo and Barbosa 2007 ,Flores and Rodrigues 2010 , Wittmann et al. 2010 . The nomenclatures were searched in the website of The Plant List (The Plant List 2013). Samples were placed in the herbarium collection of the Universidade Federal de Roraima (UFRR), Boa Vista. Botanical classification followed the APG IV (2016) 
Geographic coverage
Description: The study area is located in the Darora Community in the São Marcos Indigenous Land, and comprises ca. 170 km (Suppl. material 2). Coordinates: 3°10'42"N and 60°23'34"W. Number of individuals sampled in non-forest habitats in the north of the state of Roraima expressed by diameter classes (DSH ≥ 2 cm); and estimated height of individuals.
Taxonomic coverage Description:
The study recorded 52 species belonging to 28 botanical families (Table 1) . Only 13 species were identified at the genus level. The families with the greatest richness in species (S) were Fabaceae (12 spp.) and Malpighiaceae (5 spp.). Non-forest areas (typical savanna) are the most densely populated by tree individuals (709 stems ha ); however, they presented lower richness (nine species) when compared with typical forest habitats: riparian forest (22 species, 13 families and 202 ind ha ), forest island. (13 species, 10 families and 264 stems ha ) and buritizal (19 species, 15 families and 600 stems ha ). In non -forest habitat, the most abundant species were Byrsonima crassifolia (268 stems) and B. coccolobifolia (163), while in the forest habitat Mauritia flexuosa (27), Etabalia sp. (20) and Curatella americana (18) were found in greater numbers. M. flexuosa dominates buritizal areas; however, C. americana is a typical species of the non-forest habitat that was densely registered in all the forest environments, especially in the forest island. This is a reflection of the intense extractivism in these environments, enabling several small forest clearings to provide favorable conditions for the recruitment of non-forest species.
Vertical and horizontal structure
In non-forest environments, density and basal area were 709 stems ha and 2.174 m ha , respectively. The diameter was characterized by the predominance of initial classes (DSH < 5 cm) with a tendency of decrease of individuals in the major classes, in an inverted-J pattern, where the most individuals are distributed in the minor diameter classes while few individuals are found in the major diameter classes (Fig. 1) .For vertical structure, most individuals (604) measured up to 2 m in height (Fig. 1) , including all individuals of Byrsonima verbascifolia and Palicourea rigida (both dwarf shrub).
In forest habitats, the total density was 317 stems ha , and basal area was 12.41 m ha . In buritizal habitat, basal area was 4.37 m ha , 5.42 m ha in riparian forest and 2.62 m ha in forest island. The distribution of individuals by diameter classes in riparian forest showed that 55 individuals (54%) presented DBH < 20 cm, and 36 (35%) had DBH between 20 and 40 cm, following by a decrease in the major classes, in an inverted-J form (Fig. 2) . For vertical structure, the greatest number of individuals (96) occurred between 5 and 15 m in height (Fig. 2) . In the forest island, 47 individuals presented DBH between 10 and 30 cm, and 54 individuals (82%) had DBH between 5 and 15 m. In buritizal habitat, 97 individuals (64%) presented DBH> 20 cm following a decrease in the major classes. In relation to the vertical structure, 107 individuals (71%) presented height lower than 15 m.
In spite of the differences in the sampling methods and in the criteria for the inclusion of woody individuals, the present results indicated structural and phytosociological similarities with other studies carried out in non-forest (Table 2 ) and forest (Table 3) formations in savanna areas in the Amazon located in the states of Roraima and Rondônia. The availability of woody resources and the structure of individuals in the sampled areas near the Darora Indigenous Community highlight the need to perform a greater number of floristic inventories in the savanna areas of Roraima. In addition to the impacts represented by the intensive use of woody resources, this large savanna area of northern Amazon has been threatened by the impact of the intense use of natural resources and the rapid expansion of agribusiness and corporate forestry (Aguiar et al. 2014 ). This threat indicates greater magnitude and a real chance of irreversibility. Therefore, the broad knowledge on plant diversity of the Roraima savanna (lavrado) is paramount, and requires a necessary extension of the discussion of public conservation policies for the greatest savanna area of the Amazon biome, as pointed out by Pinto et al. (2014) . Table 2 .
Comparison of richness, diversity and evenness in studies carried out in non-forest habitats occurring in savannas areas of Roraima and state of Rondônia (RO), where: D = diameter used in the research, DBH = diameter at breast height, DSH = diameter at soil height, S = species richness, H' = Shannon diversity index, and J' = Pielou evenness. * Data correspond to a single study that was separately presented here in its different physiognomies to better compare the data. IP rights notes: These data can be freely used, provade resources is cited. identificationQualifier A brief phrase or standard term ("cf.", "aff.") to express the determiner's doubts about identification.
taxonRemarks Comments or notes about the taxon or name.
language Language of the resource.
